Only 20 patients with optic neuritis of unknown aetiology could be collected in Bombay over a period of two and a half years. Only six of them were smokers and only three (one a non-smoker) had bilateral centrocaecal scotomata similar to those found In tobacco amblyopia. In 11 untreated patients the serum vitamin B1, and plasma thiocyanate levels were estimated and found to show no significant differences from those in normal control subjects. Treatment with hydroxocobalamin in the majority of cases and with cyanocobalamin, corticotrophin, or prednisolone in the rest showed equally good results; spontaneous improvement was seen in one case.
Introduction
It was first suggested by Heaton et al. in 1958 that optic neuritis in tobacco smokers was related in some way to a disturbance of vitamin B1, metabolism. In 13 patients with classical tobacco amblyopia they found the mean serum vitamin B1, value to be well below that of control subjects. Similar findings were subsequently reported by Foulds et al. (1969) . Smith (1961, 1962) suggested that this deficiency of B1, was in the hydroxocobalamin form rather than the cyanocobalamin form. He maintained that in pipe smokers there was an excessive intake of cyanide which converted a good proportion of the hydroxocobalamin normally present into cyanocobalamin. He suggested that the difference between the values obtained on estimation of serum B1, with and without the addition of a cyanide buffer represented the total amount of hydroxocobalamin in serum. He pointed out that this difference was much smaller in tobacco smokers with or without amblyopia than in normal subjects. He also stated that retrobulbar neuritis in patients with pernicious anaemia occurred only as a result of smoking and that this was due to "overt cyanide poisoning in the absence of sufficient specific antidote".
In addition, Freeman and Heaton (1961) found that retrobulbar neuritis in pernicious anaemia was far commoner in males than females, although pernicious anaemia itself had an equal sex incidence. This, they thought, was due to pipe or cigarette smoking. Wilson (1963, 1965) and Adams et al. (1966) postulated that Leber's heredofamilial optic atrophy was possibly due to some inborn error of cyanide metabolism. Wilson thought that the vast preponderance of males with this disease was due to the added effect of the cyanide in tobacco smoke.
Similarly, it is known that intoxication acquired from the consumption of cassava, which is rich in cyanide, causes retrobulbar neuritis and ataxic-spastic syndromes in West Africa (Clark, 1936; Montgomery et al., 1964) . Here again optic neuritis is most often seen in individuals who, through malnutrition, have relatively low (though physiological) serum B1, concentrations which are insufficient to detoxicate the large quantities of cyanide taken in the food (Monekosso and Osuntokun et al., 1969) .
Thus various forms of optic neuritis have been suspected of being related to a disturbance of cyanide and B1, metabolism. We argued that if optic neuritis is caused by "overt cyanide poisoning" from tobacco smoke "in the absence of sufficient specific antidote," then in India, where a large part of the often undernourished population is vegetarian by choice or financial necessity, the incidence of this "cyanogenic" optic neuritis would be higher than elsewhere; it would also be particularly high among vegetarian smokers, whose serum B1, levels had been shown to be lower than those of other subgroups of the population (Dastur et al., 1972) .
We therefore decided to estimate the blood B1,, thiocyanate, and folate levels in patients with "idiopathic" optic neuritis and to compare the results with those obtained from normal controls (Dastur el al., 1972) . Another objective of this investigation was to try the therapeutic effect of hydroxocobalamin on these patients in view of the preference for this form of vitamin B1, in treatment expressed in published work (Smith, 1961 (Smith, , 1962 Chisholm et al., 1967; Foulds et al., 1968) .
Patients and Methods
From 1968 onwards we made intensive efforts to collect cases of optic neuritis, preferably before treatment with the customary vitamin B1, or B complex. A personal request was made to the staff of the major ophthalmic hospitals of Bombay and to individual ophthalmologists and neurologists to allow us to examine and investigate their cases. We expected a large number of patients to be referred to us but, to our surprise, in spite of constant reminders and visits to hospitals we were able to collect only 20 cases of optic neuritis in two and a half years.
For the diagnosis of optic neuritis the presence of at least three of the following was required: (1) dimness or blurring of vision, (2) impaired visual acuity, (3) presence of scotomata, (4) fundal changes, and (5) pain in the eyeball. All cases in which there was a specific cause for the optic neuritis, such as syphilis, were excluded. As multiple sclerosis is rare in India "idiopathic" optic neuritis was not thought to be due to this disease unless the diagnosis was strongly suggested by the history or neurological signs.
Visual acuity was assessed with Snellen's test types, scotometry was performed with the Bjerrum screen, using different coloured test objects, and the visual fields were charted by perimetry. In addition to thorough neurological and systemic examinations a complete haemogram, blood V.D.R.L. and Wassermann tests, and examination of the cerebrospinal fluid were performed. In several cases the bone marrow was examined for evidence of megaloblastosis.
The serum B1, and plasma thiocyanate levels were estimated in 14 patients and the serum folate level in 10 patients by the methods detailed in the accompanying paper (Dastur et al., 1972) .
Results
There were 12 males and 8 females, ranging in age from 13 to 48 years (mean 28-4 years). The disease was not confined to any one socioeconomic group. Thirteen ate a fairly good nonvegetarian diet, while seven were vegetarians, either by choice or necessity. Only one was a heavy smoker, having smoked an average of 30 cigarettes a day for several years. Five others smoked fewer than 25 beedis (very small local hand-rolled cigarillos) or 10 cigarettes a day. None were pipe smokers. There were nine non-vegetarian non-smokers, four nonvegetarian smokers, five vegetarian non-smokers, and only two vegetarian smokers. Four of the six smokers had drunk 200-400 ml of "country liquor" (a product of illicit distillation) daily for many years, while another, the heavy smoker, drank large quantities of whisky and rum. Analysis of samples of the "country" brew showed it to contain 37-49% ethyl alcohol, but no methyl alcohol, metals, chemicals, or other contaminants were detected.
The essential clinical findings in the 20 patients are given in Table I . Scotomata, which were found in only 10 patients, varied in size and shape and were central or centrocaecal. Nine of the 10 patients without scotomata showed the fundal changes of optic neuritis; the tenth (Case 13) had severely diminished visual acuity, pain in the eyeball, and pupils reacting very sluggishly to light. The fundus was abnormal in 16 patients, showing blurred margins (oedema) and pallor of the optic disc in four, blurred disc margins alone in five, and pallor alone (optic atrophy) in seven, mainly those in whom the optic neuritis was of long standing. In three of the four cases in which the optic disc was normal there was a central scotoma. In patients whose visual acuity permitted perimetric e tion no peripheral constriction of the visual fields was found. The present episode of optic neuritis was the first ever in 16 cases. The remag four patients gave a-history of a similar episode affecting either the same or the opposite eye or both eyes several months or years previously from which they had fully recovered. In Case 20 we observed two episodes of optic neuritis in the same eye at an interval of six months.
In 12 patients only one eye was affected, while eight, including five of the six smokers, were bilaterally affected. Three of these eight (Cases 9, 11, and 12) had central or centrocaecal scotomata to green, red, and white objects so that their optic neuritis was comparable to the tobacco amblyopia of Western 265 pipe smokers. All three of them took a non-vegetarian diet with adequate calories; the two men smoked moderately and also drank the country liquor, but the girl neither smoked nor drank.
The total duration of the illness at the initial examination ranged from three days to six months, although all patients had developed maximum amblyopia within the previous few days. Apart from two patients who were seen two and six months respectively after the onset of symptoms, the average duration of illness was 12 days. With the exception of these symptoms and signs no abnormality was found in the nervous system. The haemogram, blood V.D.R.L. and Wassermann tests, and cerebrospinal fluid examination gave normal results. No evidence of megaloblastic anaemia was found in the patient whose bone marrow was examined.
The individual values for the 14 patients whose B1, levels were determined are given in Table II . Three patients who had previously received injections of vitamin B1, had very high serum B1, levels, which have been excluded in the calculation of mean values (Tables III and IV) . 
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In the 11 patients who had not received B12 injections the serum levels of total (cyanide-extracted) B128 (value A) and non-cyanide-extracted B12 (value B) were well within the range of values obtained from the 69 control subjects, and there was no statistically significant difference between the mean values of A for the patients (316 pg/ml) and the controls (292 pg/ml). The same was found to be true of B expressed as a percentage of A (B/A x 100) (Table IV) .
There was wide variation in the serum B12 levels among individual patients in the four subgroups (Table II ). The differences between subgroups previously observed in the control subjects were not seen in the patients; in fact, contrary to our expectations, the two vegetarian smokers had levels in the higher range of normal.
In Table III the mean values for smokers and non-smokers and for vegetarians and non-vegetarians among the patients are compared. The numbers were very small, however, and it was not possible to make a statistical evaluation of the differences between these subgroups or between the patients' values and those for the corresponding subgroups of control subjects (Dastur et al., 1972;  Table II ).
PLASMA THIOCYANATE
The plasma thiocyanate levels in the patients (Tables II and IV) were similar to those in the control subjects. As in the control series, the smokers showed a significantly higher mean value than the non-smokers (Table III ). The highest values were seen in the two vegetarian smokers (Table II) . The three patients who had previously received vitamin B12 have been excluded from computation of the mean values for thiocyanate.
SERUM FOLATE
There were no striking differences in serum folate levels between the various subgroups of patients or between patients and control subjects.
Treatment and Follow-up Sixteen patients were given intramuscular injections of hydroxocobalamin immediately after the diagnosis had been made and the investigations completed, and were given no other treatment. The first two were given 1,000 ,ug daily. In one of them visual acuity improved from finger counting at 6 ft to 6/36 within 10 days; the other patient, seen six months after the onset of his visual symptoms, showed only slight improvement (from 6/36 to 6/24) but refused to take more than three injections. The remaining 14 were given 500 ,ug daily for varying periods to a total of 5-36 injections, and all but one showed considerable improvement in their visual acuity and clearance of scotomata. The patient who did not improve (Case 16) presented with severe loss of vision of two months' duration. Case 12 showed clear improvement in visual acuity without any form of treatment; in spite of this he was given hydroxocobalamin and recovered fully.
Case 14 was treated with cyanocobalamin 500 ig daily and also greatly improved. A patient who improved remarkably on hydroxocobalamin earlier (Case 20) had a recurrence of the optic neuritis. This time he was given cyanocobalamin injections and showed an equally good recovery. Case 17, who had bilateral optic neuritis with severe visual loss, was first given hydroxocobalamin for 10 days with only slight improvement; intramuscular corticotrophin was then administered with some further improvement; after this a combination of hydroxocobalamin and corticotrophin resulted in excellent recovery over a total period of two months. Case 4, who had improved on a previous occasion when treated elsewhere with Neurobion, a combination of cyanocobalamin, thiamine, and pyridoxine, was given prednisolone 60 mg daily by mouth with full recovery after 13 days. Case 9 was given intramuscular injections of corticotrophin 80 to 40 units a day in reducing doses over a period of 25 days with good recovery.
Discussion
In a city with a population of over five million, only 20 cases of "idiopathic" optic neuritis could be collected over a period of two and a half years despite fairly good publicity. We had expected that if the effect of cyanide on serum B,2 was a significant factor in the pathogenesis of optic nerve disorders , then a good proportion of the patients would show tobacco-amblyopia-like features and would be drawn from the large and undernourished vegetarian population of smokers.
Our findings were to the contrary-(1) all cases were of acute onset, and (2) only eight patients had bilateral disease, and of these only three had centrocaecal scotomata. Thus only in these last three (Cases 9, 11, and 12) was the condition comparable to tobacco amblyopia as reported from the West, and even in these the acute onset, and the spontaneous recovery in Case 12, may raise doubts about their authenticity. We cannot, therefore, justifiably regard any of our 20 cases as being similar to the original cases of Heaton et al. (1958) . Heavy smoking among vegetarians in India is by no means uncommon, and hence one wonders what part smoking or a relatively low vitamin Bl2 intake has to play in this variety of amblyopia.
Analysis of the B12 levels in these 20 "idiopathic" cases also shows that no significance can be attached to the role of B12 or smoking. None of the patients had a strikingly low serum total B12 level (value A), nor was the mean level lower than in the control subjects. Furthermore, the four subgroups of patients did not differ clearly in respect of A, B, or B/A x 100, unlike the control subjects, though this may well have been fortuitous because of the small number of patients in each subgroup. The plasma thiocyanate levels, however, were distinctly higher among smokers, whether vegetarians or non-vegetarians, in both patients and controls.
Although, as mentioned above, a number of types of optic neuritis have been linked together as resulting from cyanide intoxication and disturbed B12 metabolism, the initial findings of low serum Bl2 levels in the cyanogenic amblyopia of tobacco smokers and cassava eaters have not been fully supported. In fact, raised serum B12 levels have actually been found in subjects eating cassava (Osuntokun et al., 1970) and in Leber's disease in non-smokers . Linnell et al. (1970) showed that methylcobalamin is the chief form of vitamin B12 present in healthy people. They also found that the proportion of cyanocobalamin is very low even in the heaviest smokers. Wilson et al. (1971) showed increased serum cyanocobalamin levels in a variety of conditions like Leber's disease (and its carriers), dominantly inherited optic atrophy, tobacco amblyopia, and miscellaneous types of optic atrophy; in the first two conditions the level was raised even in nonsmokers. It has been pointed out by Linnell et al. (1969) and that abnormal levels of individual cobalamins can occur even in the presence of a normal total B12 level, and we are inclined to agree with Matthews that an increase in the cyanocobalamin level may be an incidental reflection of impaired ability to metabolize cyanide. This might possibly be the case in the present patients; without the application of chromatobioautographic methods of estimation it must remain a matter for conjecture. Thus the exact role of vegetarianism, smoking and vitamin B12 in "idiopathic" optic neuritis of various kinds, as also in tobacco amblyopia, remains unclear. Victor (1970) rejected the idea that tobacco, and hence cyanide, plays any part in so-called tobacco amblyopia. He pointed out that both Carroll (1947) and De Grosz (1949) reported amblyopia similar to tobacco amblyopia occurring as a result of malnourishment only, without any intake of tobacco. He also maintained that chronic, sustained, low-level cyanide intoxication, an experimental situation similar to that produced by smoking, does not cause any neurological effects. He has also challenged the exclusive role of B1,, pointing out that deficiency of vitamins other than B1, can cause a tobacco-amblyopia-like syndrome which can be cured by an adequate diet supplemented by brewer's yeast. Also, Calhoun (1918) described similar paracentral as well as central scotomata in patients with pellegra which could be cured by the administration of nicotinic acid. Some claim has also been made for riboflavin deficiency as a factor in such amblyopias. While deficiency of vitamin B,, may play a part in the causation of tobacco amblyopia, it is likely that other B vitamins and perhaps other nutritional factors produce the same pathological effect.
Whereas we found striking improvement with hydroxocobalamin in many of our cases, equal improvement was seen in others with cyanocobalamin, corticotrophin, or prednisolone, or spontaneously. Spontaneous recovery in optic neuritis is well known (Traquair, 1957; Walsh, 1957) . Ofthe three patients with bilateral centrocaecal scotomata simulating tobacco amblyopia, one improved on corticotrophin alone, while another started improving spontaneously before hydroxocobalamin was given.
Hence two conclusions can justifiably be drawn from our cases. (1) That tobacco amblyopia is rare in this part of India in spite of a large population of vegetarian smokers. This is the more interesting in view of the fact that in the control series vegetarian smokers had high plasma thiocyanate levels and the lowest serum B1, levels in the population. (2) That smoking, vegetarianism, and vitamin B1, (either as hydroxocobalamin or as cyanocobalamin) play no part in the pathogenesis of isolated "idiopathic" optic neuritis as seen in our patients. lating hormone-releasing hormone (LH/FSH-RH), have been studied in 18 normal men and five women in the follicular phase oftheir menstrual cycle. Rapid and dosedependent (25 to 100 tg) increases in serum immunoreactive LH were seen, which reached a peak 20 to 30 minutes after a rapid intravenous injection. Similar but much smaller increases in serum immunoreactive FSH were seen. These conclusions have been validated by using two different immunoassay systems for each hormone. The LH/FSH-RH therefore causes both LH and FSH release in man as in animals but does not affect growth hormone, thyrotrophin, or ACTH. The gonadotrophin responses were the same in the women as in the men but were insufficient in the men to cause statistically significant changes in the serum levels ofthe gonadal steroid hormones, testosterone or oestradiol, or in their precursors 17 z-hydroxyprogesterone or progesterone. In the women, however, there was a rise in oestradiol after the 100-Lg doses. The use of LH/FSH-RH will provide an important test to define the level of the lesion in hypogonadal patients and also should be valuable in the treatment of some types of male and female in-
